ABSTRAK
Visual impairment and blindness are major concerns in underdeveloped regions worldwide. 1 Low socio-economic status, lack of awareness, and limited access to eye care services increase the risk of blindness. 2 World Health Organization (WHO) has launched the Universal Eye Health Global Action Plan 2014-2019, which aims to reduce avoidable blindness by 25% in 2020. 3 To this end, WHO promotes the assessment of magnitude and causes of visual impairment by implementing eye care services and encourages the development and implementation of integrated national eye health policies.
As Indonesia is the fourth most populous country in the world, these challenges are very relevant. The overall prevalence of blindness in the general population of Indonesia was 0.6% in 2013. 4 One of the highest blindness rates has been reported in the province of Nusa Tenggara Timur (NTT), at 1% for blindness and 1.6% for low vision. 4 However, due to the vast coverage area and difficult access to remote areas, eye care programs have not been able to reach all areas, including Southwest Sumba district.
Prevalence estimates of ocular diseases in a given district are important to plan the programs of eye care services. Field surveys are required in each district because they may differ substantially in ethnicity, geography, lifestyle, and environmental exposure, making each district unique. Until now, no field survey has been conducted in Southwest Sumba, and the only available data are from the report of the district hospital. The report showed that from 1,363 patients, cataract was the most frequently diagnosed (30.6%), followed by presbyopia (15.6%), myopia (9%), conjunctivitis (6.7%), pterygium (4.3%), and glaucoma (2.6%). 5 The eye examinations and treatment, however, were performed by trained nurses rather than an ophthalmologist.
Based on the challenges above, we aimed to perform a field survey in Southwest Sumba District to estimate the local burden of ocular diseases. Such baseline information was envisaged to help shape programmatic planning of eye care services in the area. Perobatang Village was selected because of its impoverished condition, lack of access to health care, lack of clean water, and low hygienic practices. Thus, it represents the most underdeveloped districts in Indonesia.
METHODS

Study area
Perobatang Village is a small rural community located 70 km from the capital of South West Sumba district, Tambolaka. It has an area of 4,360 hectares with 315 families and a total population of 1,459 people, with the following age distribution: 498 people of 0-18 years, 231 people of 19-39 years, and 630 people of >40 years. The predominant occupations are fishermen and farmers.
There is no primary health care (PHC) facility in the community, and the nearest PHC is located about 3 km away in Bondokodi subdistrict. The nearest public eye care facility is in Karitas Hospital located in Tambolaka. Access to clean water is limited to public mono-pumps. Open defecation is still practiced in the bush, and only a few households have latrines, thus the prevalence of helminthiases is high. Study conducted in 2016 showed the prevalence of soil transmitted helminthiases was 76%, consisting of A. lumbricoides (60%), T. trichiura (64%), and hookworm (10%). 6 Such conditions reflect the poor sanitation and hygiene of Perobatang residents.
Data Collection
The cross-sectional survey among village residents was conducted in July 2016 at the village chief's house, which was transformed into a makeshift clinic. The study population included all village residents, who were actively approached to undergo the eye examination by the village chief. All residents with or without ophthalmic complaints were asked to participate in the study.
The medical team consisted of five ophthalmologists, two optometrists, three ophthalmology residents, and four medical students from Faculty of Medicine, Universitas Indonesia. After oral inform consent was obtained, medical history was taken, followed by eye examinations. Visual acuity was examined using an auto-refraction machine and Snellen chart. Vision of 6/60 was assessed by counting fingers at less than six meters; if failed a flashlight was used to assess light perception.
Visual acuity was classified as normal (≥6/18), low (<6/18-3/60), and blindness (<3/60).
Children who were unable to read or pointed out directions were examined with the fix and follow test. Improvements of vision after a pinhole test were categorized as refractive errors and given a prescription for corrective lenses, provided two months after the examination.
An anterior segment evaluation was done using a hand slit-lamp, and funduscopy was performed if indicated, with pupils being dilated using tropicamide 1% eye drops. A posterior segment assessment was carried out using a direct ophthalmoscope, and intraocular pressure was measured using Schiotz tonometer.
Diagnosis was conducted by ophthalmologists, and subjects were treated based on their diagnosis in accordance with clinical standards. Eye infections were treated with antibiotics and dry eye were treated with artificial tear drops. Refractive errors were corrected with spectacles, and patients with cataract, pterygium and glaucoma were scheduled for surgeries in Karitas Hospital two months after the examination. The surgery was carried out using the phacoemulsification technique or extra-capsular cataract extraction for patients with hard cataracts or weak epithelial tissue in the cornea. Ethical approval was obtained from the ethical committee of Faculty of Medicine, Universitas Indonesia (clearance number 877/ UN2.F1/ETIK/2016 protocol number 16281).
RESULTS
Demographic characteristics of the subjects From 1,459 residents of Perobatang, 667 people voluntarily enrolled to get eye examination (46%). Table 1 showed that most of the subjects were <40 years (56.8%), women (58.8%) and primary school graduates (37.9%). The age ranged from 4 months to 80 years. Occupations included students (27.6), fishermen (25.5), farmers (19.9%), housewives (21.7%) and others (5.3%).
The proportion of ocular problems
The number of subjects for one ocular disease was the total subjects having ocular disease in left eye, right eye or both eyes as shown in Table 2 . One subject may have more than one ocular disease. The most frequently observed ocular problems were presbyopia (30.8%), cataract (12.8%), refractive error (11.3%) and pterygium (10.7%).
Former trauma cases were found in the form of corneal cicatrix (1.1%) and traumatic cataract (0.7%). There were 67 subjects with blindness (10%). Degenerative diseases contributed in causing blindness to Perobatang residents, such as age-related macular degeneration, retinopathy, and optic atrophy.
Small numbers of ocular diseases were also found such as conjunctivitis, dry eye, retinopathy, amblyopia, glaucoma, subconjunctival hemorrhage, entropion, corneal cicatrix, pingueculitis, optic atrophy, retinal detachment, phthisis bulbi, adherent leukoma and uveal prolapse.
To identify the proportion of ocular problems in children (0-16 year-age group), Table 3 shows the proportion of ocular problems among 204 participants. The most common ocular problems were refractive error (2%) and blindness (2.5%); most blindness was due to trauma (5%). Other ocular problems were conjunctivitis, intermittent strabismus, subconjunctival hemorrhage and optic atrophy. December 2017 
Total blindness 67 (10) *One subject may have more than one ocular disease. OD= oculi dextra; OS= oculi sinistra, ODS= oculi dextra et sinistra; AMD=age-related macular degeneration
Refractive Error
The proportion of myopia was 5.9%, hyperopia 5.0% and astigmatism was 2.2% (Table 4 ). There were two subjects with myopia and one subject with hyperopia who had high difference of refractive power (more than 2.5 dioptri between both eyes).
As shown in Table 5 , myopia and hyperopia were mostly seen in subjects >40 years old, primary school graduates, and farmers. Hyperopia was more common in female (3.2%) than myopia (2.9%).
The proportion of cataract
Cataract was diagnosed in 93 subjects (13.1%) ( Table 6 ). Cataract caused blindness in 44 (47.3%) subjects, 21 (47.7%) of which suffered from bilateral blindness. There were 33 (35.5%) subjects who had cataract surgery indications and scheduled for surgery within two months after the examination.
DISCUSSION
The goal of the 2014-2019 Universal Eye Health Global Action Plan, which was encouraged by WHO, is to reduce avoidable blindness by 25% in 2019. This is essential to plan further eye care services and problem-solving measures by nations worldwide. WHO expects active participation from the government and other stakeholders to implement national policies and plans to eliminate blindness. National policy is expected to be carried out nation-wide from primary care level to referral centers. These steps have been taken by nations worldwide, including Indonesia. However, Indonesia experiences difficulties due to its challenging geographical access and vast area coverage leaving rural, remote, and underdeveloped districts unattended.
As an initial step, collection of data regarding pattern and prevalence of ocular diseases is essential especially in rural and underdeveloped areas. Perobatang Village is an excellent example as it highly requires medical assistance. This study showed that the most common ocular problems at Perobatang Village, Southwest Sumba were presbyopia, refractive error, cataract, and pterygium. Blindness and visual impairment in the districts were high as they were lack of health facilities especially eye care services. These districts also suffered from poverty and low education, enhancing the magnitude of the problem.
Presbyopia is an age-related eye disorder caused by progressive loss of accommodative amplitude that is still a major concern in developing countries. Man et al 7 reported high (33.9%) prevalence of uncorrected presbyopia in a multiethnic Asian population. Nearly all patients with presbyopia did not possess spectacles, and those subjects had difficulties in daily activities. 8 Study in East Africa found that only 18% of 340 patients suffering from presbyopia had spectacles because they could not afford spectacles, the insubstantial need of spectacles, and the lack of access. 9,10 Nirmalan et al 11 reported the noticeable difficulties in activities requiring near-vision; patients complaint of difficulties in recognizing small objects and "unable to manage any near world". This study found high proportion of presbyopia (30.8%). This condition was worsened by lacking of corrective glasses which led to difficulties in weaving traditional fabrics as one of their primary sources of income. In addition, they also had difficulties in reading small letters such as those in Qur'an, Bible, or newspapers. 12 Refractive error is the most common etiology of visual impairment due to failure of precisely focusing rays of light from an object onto the retinal layer resulting in blurred vision and requiring a refractive correction in order to see clearly. [11] [12] In this study, there were 76 participants (11.3%) with refractive errors, four of them were in 0-16 year age group. This condition required refractive http://mji.ui.ac.id OD= ocular dextra; OS= ocular sinistra; ODS= ocular dextra and sinistra correction as it caused moderate to severe visual impairment. In addition, there were two subjects with myopia and one subject with hyperopia who had high difference of refractive power (more than 2.5 dioptri between both eyes). Difference of more than 2.5 dioptri between two eyes require contact lens or refractive surgery, in which both are inaccessible to these participants. In this study, myopia was more common in male; however, most studies showed no association between gender and hyperopia.
14 Most people with refractive error were farmers and fishermen. Outdoor activity has been associated with refractive error development. People with limited outdoor time and high usage of eye accommodation (i.e tailor and waiver) tend to be myopic; on the other hand, those with high levels of outdoor activity had the most hyperopic mean refraction. 15 Uncorrected refractive error was the leading cause of moderate to severe visual impairment. Hence, it requires appropriate refractive correction, using spectacles, contact lenses, or refractive surgery. Spectacles are mostly used as treatment of corrective error in developing countries because of its simplicity and affordable cost. Residents of Perobatang Village who had their eyes examined and were diagnosed with refractive error, had not used spectacles. Most of them could not afford spectacles, thus we provided spectacles two months after examination. The two subjects with myopia and one subject with hyperopia who had high difference of refractive power require referral to cities with eye care centers to receive corrective contact lenses or refractive surgery.
Cataract is defined as lens opacification with blurred vision and experiencing glare or haloes from lights as the symptoms. 16 Although aging is the most well-known risk factor for cataract development, there are other individual factors such as socioeconomic status, gender, certain racial or ethnic groups, and genetic factor. Lifestyle could affect cataract development, which are ultraviolet-B exposure, cigarette smoking, and alcohol consumption. Other factors in cataract formation are diet, systemic diseases, and ocular disorder. 17 People living in Perobatang Village mostly work as fishermen or farmers. They spend most of their working hours outdoor without sun-glasses or other protective measures, hence they are heavily exposed to sunlight. The proportion of cataract in our study was 16.1%, while Indonesian National Health Survey in 2013 showed that the cataract prevalence was 1.8%, with the highest prevalence in North Celebes (3.7%) and the lowest was in Jakarta (0.9%). 4 The National Survey also showed that most cataract patients were not aware of the presence of cataract (51.8%) and were reluctant to undergo surgery due to financial problems (11.6%), fear of surgery (8.1%), and belief that cataract was a normal aging process. 4, 17 Most of cataract patients in Perobatang Village were not reluctant to undergo surgery, however due to lack of funding for transportation and hospital fee, they could not undergo surgery and in hope to the social service for cataract operation. In our study, there were 44 participants suffering from blindness due to cataract, 21 of them had bilateral blindness; such cases must be prioritized for surgery. If one of the vision is corrected through the surgery, the patient could have a normal life.
Pterygium is a fibrovascular proliferative disease of bulbar conjunctiva towards cornea with irritation, visual disturbances, cosmetic issues as symptoms, and highly associated to ultraviolet (UV) exposure. 18, 19 In Perobatang Village, the proportion of pterygium was 10.7% while the Indonesian Health Survey in 2013 showed the prevalence of pterygium was 8.3% with the highest was in Bali (25.2%) and the lowest was in Banten (3.9%). 4 The prevalence of pterygium was higher in lower latitudes, which has higher sunlight exposure. 20 Another risk factor was the cumulative time spent doing outdoor activities. Public education to encourage the use of appropriate protective measures for outdoor workers is very important. It is recommended to wear sunglasses and hats to minimize exposure to UV and strong wind.
This study provides a glimpse of the public health challenges that are faced by developing countries. There are many underdeveloped regions with undiagnosed ocular diseases requiring specific programs and support from the government through their policies. The absence of eye care services in this underdeveloped community contribute to the high prevalence of blindness and visual impairment. Eye disorders are not detected and managed in a timely manner, allowing them to deteriorate and eventually progress to blindness. The only hospital in the district does not offer any eye care services by ophthalmologists. Given the long distance, logistics, and costs, only few of the villagers could afford to seek eye care services located in other islands.
Currently, there are only six ophthalmologists in NTT Province serving one vast province with many islands which are difficult to access. Thus, the allocation of the regional budget expenditure to recruit more ophthalmologists is required. These visitations must be supported by government, nongovernmental organizations (NGOs), universities, professional organizations, and other stakeholders in terms of mobile facilities, other logistics, and financing to be sustainable. The event must take place locally and easy to access as people who live in rural area tend to be reluctant to seek health facilities and would rather to be treated in their residents. Other solution is working together with nearby medical schools to send their chief ophthalmology residents to remote areas as part of their training program.
Furthermore, local government must participate actively by announcing the schedule of the event to people and organizing it. 21 This, in hope with improvement of local health facilities, will go a long way in improving vision of people in underdeveloped regions and their quality of life. This must be carried out not only in Southwest Sumba, but also in other underdeveloped districts where shortage of manpower and facilities exist. Southwest Sumba district is one of the magnets of tourism in the eastern part of Indonesia. The tourism industry in this region could help in term of giving back to the people by conducting a mass social service in eye care program as part of the community social responsibility programs.
The limitation of this study was the cross sectional study with no follow up data. However, this study serves as an important reminder for government officials to start prioritizing programs to bring eye care to remote areas as suggested by WHO by reallocating their funds and channel their concerns. This survey serves as an example not only to the Indonesian government, but also to other developing nations with challenging geographical terrains and unequal distribution of resources. This survey highlights the importance of eye care in remote underdeveloped areas and urges the government to support periodic annual visitations by ophthalmologists to conduct eye examinations and surgeries.
In conclusion, the burden of ocular problems in Perobatang Village, Southwest Sumba, Eastern Indonesia was high. The variety of ocular problems such as presbyopia, refractive error, cataract, and pterygium could be a based on priority for government program in Southwest Sumba district.
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